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TITLE OF THE INVENTION 
p 01 j Diskectomy Instrument and Method 

CROSS-REFERENCES TO RELATED APPLICATIONS 
[00021 ThisapplicationisacontinuationofU.S.PatentA P plicationNo. 10/345,525, 
filed January 16, 2003, entitled "DISKECTOMY INSTRUMENT AND METHOD" which is 
currently pending, which claimed the benefit of U.S. Provisional Application No. 60/369,701 
filed Apr 02 2002 entitled "DISKECTOMY INSTRUMENT AND METHOD" and U.S. 
Provisional Application No. 60/349,742 filed Jan. 17, 2002 entitled "DISKECTOMY 
INSTRUMENT AND METHOD," the entire contents of which are incorporated by reference 

herein. 

BACKGROUND OF THE INVENTION 
[0003] The present invention relates to an apparatus and method for performing 
diskectomy and more particularly to an instrument for performing partial diskectomies utilizing 
minimally invasive surgical techniques and a method for using the instrument. 
[0004] Referring to prior art Figs. 9 and 10, the spine 120, also known as the vertebral 
column or the spinal column, is a flexible column of vertebrae 1 00 (special types of bones) held 
together by muscles, ligaments and tendons. The spine 120 extends from the cranium (not 
shown) to the coccyx 126, encasing a spinal cord 128 and forming the supporting axis of the 
body (not shown). The spinal cord 128 is a thick bundle of nerve tissue (nerves) that branch off 
to various areas of the body for the purposes of motor control, sensation, and the like. The 
spine 120 includes seven cervical vertebrae (not shown), twelve thoracic vertebrae (not shown), 
five lumbar vertebrae, L l - L\ five sacral vertebrae, S 1 - S v , and three coccyx vertebrae 126. 
The sacral and coccyx vertebrae are each fused, thereby functioning as a single unit. Fig. 10 
shows the lumbar region 122, the sacral region 124 and the coccyx 126 of the spine 120 and 
that the vertebrae 1 00 are stacked one upon another. The top portion 100a and bottom portion 
100b of each vertebrae 100 is slightly concave. The opposing concave vertebral surfaces form 
the intervertebral space 121 in which an intervertebral disk (not shown) resides. Each of the 
intervertebral disks has a soft core referred to as a nucleus pulposus or nucleus (not shown). 
[0005] In Fig. 9, directional arrow 101a is pointing in the posterior direction and 
) directional arrow 101b is pointing in the anterior direction. Fig. 9 shows that each vertebrae 
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100 includes a body 106 in the innermost portion, a spinal canal 108 and a spinous process 102 
at the posterior-most end ofthe vertebra 100. The vertebraelOO are substantially similar in 
composition, but vary in size from the larger lumbar to the smallest coccyx vertebrae 126. 
Each vertebrae 100 further includes two transverse processes 104 located on either side and a 
5 pB^pl^^i^to-^ 110 - Nervesfromthespinalcordl28 P ass 
through the spinal canal 108 and foramina 111 to reach their respective destinations within the 
body. 

[0006] The natural aging process can cause a deterioration of the intervertebral disks, 
ril^te^^^*^***^ Suddenmovements 
10 may cause a disk to rupture or herniate. A herniation ofthe disk is primarily a problem when 

which in turn causes spasms, tingling, numbness, and/or pain in one or more parts ofthe body, 
depending on the nerves involved. Further deterioration ofthe disk can cause the damaged disk 
to lose height and as bone spurs develop on the vertebrae 100, result in a narrowing ofthe 
15 spinal canal 108 and foramen 111, and thereby causes pressure on the nerves emanating from 
the spinal cord 128. 

[00 07] Presently, there are several techniques, in addition to non-surgical treatments, for 
relieving the symptoms related to intervertebral disk deterioration. Surgical options include 
chemonucleolysis, laminectomy, diskectomy, microdiskectomy, and spinal fusion. 
20 [0008] Chemonucleolysis is the injection of an enzyme, such as chymopapain, into the 
disk to dissolve the protruding nucleus pulposus. The enzyme is a protein-digesting enzyme 
and is used to dissolve the disk material. Since the enzyme is essentially a tissue-dissolving 
agent it is indiscriminate in the protein-based matter it dissolves. Should the enzyme be 

25 solution to enter the spinal canal or to contact nerve tissue or the like, the resultant damage to 
nerve tissue could not be reversed. Even worse, about half ofthe patients who receive 
chemonucleolysis treatments experience increased back pain and muscle spasms immediately 
after the injection and more than halfhave incapacitating back pain for durations up to three 

months after such treatments. 
30 [0009] A laminectomy is performed to decompress the spinal canal 108 by open 

surgical techniques under general anesthesia. In this procedure, the lamina 1 1 0, (the bone that 
curves around and covers the spinal canal 108 as shown in Fig. 9), and any disk tissue causing 
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p^ona^orfl.esp.na.c-^g.arepa^lyremaved. Tms technique, a .ughly 
invasiveandtraumadc t „ A ebo<iy,a»d totereq^anexUndedrecov^teofabom 
fiveweeksandahospttaltfayofafewdays. In addition to to trauma inflicted on d,e body 

Larea^to^^p.ace.FuAcr^v^.OOnt.ysHftdueU.uae.ackof 

sbort-tarm, pain-relievtag corrective action but not a long-term solution. 
MM Diskectomy is a form of spinal surgery wherein par. or all of an intervertebral 
,0 dis k isexcised,ypica..yftrou g bopensurg i ea..ecb J u q ues. Rooenfly, less invasive Ucbniqnes 
referred to as pe,cutoneou S diskectomy or microdiskectomy have been developed to reduce die 
surgical uauma to me patient hr microdiskectomy, a much smaller incision is made man m 
normal open surgeries. A snull redactor, working charutel or tube .started through the 
posterior muscles (not shown) to allow access to the damaged or herniated disk. Surgeons 

osteotomes, reamers, probes, retractors, forceps, and the like to cut and remove par, of the d,sk 

and/or an endoscope (a miniature TV camera with associated viewing monitor). While this 
technique is much less invasive than conventional open surgeries, due to their des,gn the 
20 insumentspresenuyavailabletendtoexnendmelengurofrimeofuaesmgeryandmayeause 

possible damagetoareasote than me herniated disk. For example, the curette is a spoon- 

potentW for damagetothe surrounding nerves and ligaments during insertion and durmguse. 
25 Further, due to die varying concavity of die vertebra, space (or the concavity of the top and 
bottom portions 100a, b of the vertebral bones) it is often a time consuming procedure for the 

oftenusedis.be reamerOto. shown) which is intended. o remove dte nucleus pulposusmader 

30 vridraflattipandaplurali^ofsharpedgesalo^itsoutersides. The reamer is continuously 
turned inside the vertebral disk space 121 to scrape die nucleus pulposus matter from the 
vertebral bones; however, reamers often cause damage to adjacent vertebrae and may cause 
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damage to nerves, blood vessels and/or ligaments while being inserted into the intervertebral 
space. 

[0011] The removal of a significant amount of disk material or numerous surgeries 
often increases the instability of the spine 120 thereby necessitating spinal fusion surgery. In a 
5 fusion procedure, a damaged disk may be completely removed. Partsof a bone from another 
part of the body, such as the pelvis, are harvested, and the bone parts or grafts are subsequently 
placed between the adjacent vertebrae 100 so that the adjacent vertebrae 100 grow together in a 
solid mass. In the fusion surgery, which is presently performed as an open surgical technique, 
the posterior lamina 1 10 and the centers of the vertebral bodies 106 may both be cut. The 
10 surgery often involves consequential damage to the associated posterior ligaments, muscles and 
joints in addition to the removal of part or all of the lamina 1 10. The recovery time for a 
normal spinal fusion surgery is significant due not only to the fact that normal movement 

carmot be allowed until detectable bone growth has occurred between the bone grafts and the 

adjacent vertebrae 100, but the associated ligaments, muscles and the location where the bone 
15 grafts were harvested must also recover. Oftentimes portions of the spine 120mustbe 

immobilized during the recovery period causing added discomfort and inconvenience to the 

patient. 

[0012] What is required, but not presently provided by the prior art devices and 
methods, is a surgical instrument for performing partial diskectomies that is minimally 
20 invasive, easy to use, safe to insert into the body during surgery, provides rapid removal of the 
nucleus pulposus matter, and which does not cause undesired damage to adjacent vertebrae. 
What is further required is a micro surgical technique that allows for fast patient recovery times 
and that can be used on an outpatient basis. 

BRIEF SUMMARY OF THE INVENTION 
25 [0013] Briefly stated, the present invention comprises a diskectomy instrument. The 
diskectomy instrument includes an elongate body, at least one blade and a drive stem. The 
elongate body has a distal end and a proximal end. The elongate body has at least one blade 
opening proximate the distal end. The at least one blade is removably and movably mounted at 
least partially within the elongate body proximate the at least one blade opening. The at least 
30 one blade has a distal end, a proximal end, at least one sharp edge extending at least partially 
between the distal end and the proximal end, a ramped portion and a stem mating portion. The 
drive stem is movably mounted within the elongate body. The drive stem has a distal end, a 
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proximal end and a blade mating portion. The drive stem is configured to slidably engage the 
at least one blade when the drive stem is moved distally thereby extending the at least one blade 
radially outward though the at least one blade opening. The blade mating portion is configured 
to cooperatively engage the stem mating portion of the blade when the drive stem is moved 
5 proximally thereby retracting the at least one blade. 

[0014] The present invention further comprises a diskectomy instrument including an 
elongate body, a plurality of blades and a drive stem. The elongate body has a distal end and a 
proximal end. The elongate body has a plurality of blade openings proximate the distal end. 
The plurality of blades are removably and movably mounted at least partially within the 
10 elongate body. Each blade is disposed proximate to a respective one of the plurality of blade 
openings. The plurality of blades each have a distal end, a proximal end, at least one sharp 
edge extending at least partially between the distal end and the proximal end, a ramped portion 
and a stem mating portion. The drive stem is movably mounted within the elongate body and 
has a distal end, a proximal end and a blade mating portion. The drive stem is configured to 
1 5 slidably engage each of the plurality of blades when the drive stem is moved distally thereby 
extending the plurality of blades radially outward though the respective plurality of blade 
openings. The blade mating portion is configured to cooperatively engage the stem mating 
portion of each of the plurality of blades when the drive stem is moved proximally thereby 

retracting the plurality of blades. 
20 [0015] The present invention further comprises a diskectomy blade having a distal end 
and a proximal end for use in a diskectomy instrument. The diskectomy instrument includes a 
drive stem having a blade mating portion. The blade includes at least one sharp edge, a ramped 
portion and a stem mating portion. The at least one sharp edge extends at least partially 
between the distal end and the proximal end. The ramped portion is configured to slidably 
25 engage one of the drive stem and the body of the diskectomy instrument. The stem mating 
portion is configured to couple with the blade mating portion of the diskectomy instrument. 
[0016] The present invention further comprises a method of using a diskectomy 
instrument. The diskectomy instrument includes an elongate body having a blade opening, a 
blade having a sharp edge, a ramped portion and a stem mating portion. The diskectomy 
30 instrument also includes a drive stem having a blade mating portion. The drive stem is 
configured to slidably engage the at least one blade when the drive stem is moved distally 
thereby extending the blade radially outward though the blade opening. The blade mating 
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portion of the drive stem is configured to cooperatively engage the stem mating portion of the 
blade when the drive stem is moved proximally thereby retracting the blade. The method 
includes the step of moving the drive stem proximally causing the blade mating portion to 
engage the stem mating portionofthe blade thereby retracting the blade at least partially into 
the elongate body. The method also includes the steps of inserting a distal end of the 
diskectomy instrument into a small gap between a first vertebra and a second vertebra of a 
spine and moving the drive stem distally causing the blade mating portion to engage the blade 
which in turn moves the blade distally and radially outward. The method further includes the 
steps of rotating the blade in a cutting direction defined by the orientation of the sharp edge and 
moving the drive stem proximally causing the blade mating portion to engage the stem mating 
portion of the blade thereby retracting the blade at least partially into the elongate body. The 
method further includes the step of withdrawing me distal end ofme diskectomy instrument 
from the small gap. 

[0017] The present invention further comprises a method of using a diskectomy 
instrument andaworking tube in outpatient surgery. The diskectomy instrument includes an 
elongate body having a blade opening, a blade having a sharp edge and a partially convex 
shape arampedportionandastemmatingportion. The diskectomy instrument also mcludes a 
drive stem havingablade mating portion. The drive stem is configured to slidably engage the 
at least one blade when the drive stem is moved distally thereby extending the blade radially 
outward though the blade opening. The blade mating portion is configured to cooperatively 
engage the stem mating portion of the blade when the drive stem is moved proximally thereby 
retracting the blade. The method includes the step of moving the drive stem proximally causing 
the blade mating portion to engage the stem mating portion of the blade thereby retracting the 
blade at least partially into the elongate body. The method also includes the steps of inserting a 
distal end of the working tube proximate a small gap between a first vertebra and a second 
vertebra of a spine accessible through an incision between about 1 0 mm and about 100 mm in 
span and inserting a distal end of the diskectomy instrument into the working tube in order to 
access the intervertebral space between the first and second vertebrae. The method includes the 
steps of moving the drive stem distally causing the drive stem to engage the blade which in turn 
) moves the blade distally and radially outward and rotating the blade in a cutting direction 
defined by the orientation of the sharp edge so that the convexly-shaped blade finds the most 
concave portions of the first and second vertebrae. The method includes the steps of moving 
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the drive stem proximally causing the blade mating portion to engage the stem mating portion 
of the blade thereby retracting the blade at least partially into the elongate body and 
withdrawing the distal end of the diskectomy instrument from the working tube. 

5 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

[0018] The foregoing summary, as well as the following detailed description of 
preferred embodiments of the invention, will be better understood when read in conjunction 
with the appended drawings. For the purpose of illustrating the invention, there are shown in 
10 thedrawingsembodimentswhicharepresentlypreferred. It should be understood, however, 
that the invention is not limited to the precise arrangements and instrumentalities shown. 
[0019] In the drawings: 

[00201 Fig. 1 is a side elevational view of a diskectomy instrument in accordance with 

the preferred embodiment of the present invention; 
15 [0021] Fig. 2isagreatlyeiJargedside S ectionalviewofaportionofthediskectomy 

instrument of Fig. 1 in a retracted position; 

[0022] Fig. 3 is a greatly enlarged side sectional view of a portion of diskectomy 
instrument of Fig. 1 in an extended position; 

[0023] Fig. 4 is a side elevational view of a blade used in a diskectomy instrument in 
20 accordance with the present invention; 

[0024] Fig. 5 is a perspective view of the blade of Fig. 4; 

[0025] Fig. 6 is a greatly enlarged sectional view of a portion of the diskectomy 

instrument taken along line 6-6, Fig. 1 ; 

[0026] Fig. 7 is a greatly enlarged sectional view of a portion of the diskectomy 
25 instrument taken along line 7-7, Fig. 1 ; 

[0027] Fig. 8 is a front elevational view of the blade of Fig. 4; 

[0028] Fig. 9 is a top sectional view of a human vertebrae as is known in the art; 

[0029] Fig. 10 is a side sectional view of the lumbar and sacral regions of a human 

spine as in known in the art; 
30 [0030] Fig. llisasideelevationalviewofafirstactuatormechanismforadiskectomy 

instrument in accordance with the present invention; 
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[0031] Fig. Uisasideelevationalviwofasecondactuatotmechanismfota 
diskectomy instrument in accordance with the present invention; and 
(0032] Figs. 13A-13E are greatly enlarged sectional views of several preferred 
embodiments of diskectomy blades in accordance with the present invention. 
5 DETAILED DESCRIPTION OF THE INVENTION 

,0033] Cen^ntermmologyisnaedinthefoUowingdescripdonforconvenienceonly 

^ is no,W^.Thewo*^W,W,^W«8-««»i» te 

,0 dri-*dpXi«"t Thc^nminologyineludesftewordsabovespecincaUymenhoned, 
derivatives dtereof and words of similar import Additionally, the word V, as used inthe 
claims and in the corresponding portions of the specification, means "at least one." 
,00341 Referring to the drawings in detail, wherein like reference nnmerals indtcate tike 
cta-tonghon.teeisshownmFig.ladiskechtmy instrument 12in««dan«wiA. 

,5 pmferredemtadimentofmepresentinvention. The diskecoomy inrtmmen. 12 inclndes an 
etongatebodylS.ap^beassemblylO.anacmamrmeohanismB.abladeposittomngknob! 

a„dahandleor blade rotation knob 16. The diskectomy insnumen. 12 has a distal end 12a and 
a proximal end 12b. Obviously, the probe assembly 20 can be integral or part of the elongate 
body 18 The portions of the diskectomy instrument 12 intendedto contact intend human 
20 bodymaneraceformedofabiologicallyoompadblema^al^suohass.amle.ssteel, 

titanium, nickel pltned meal, any biocompatible metal or alloy, a biocompatible ceramto, a 
biocompatible polymeric material and the like. 

,0035] The elongate body 18 is between about 5 mm and 30 mm in diameter ntakmgtt 
ideally sotted for ^e in outtatient minimally inmive surgery. Preferably, the diskectomy 
25 i^entUisuaedmoombinationwimawoAingntteSOofomysligbtiygrenterdiame^r 
whichpmvideaaportal.ofl.esmallgapbertveenri.oadiacentvertebmelOOaaw.llbe 

desenbedmgreater detail hereinafter. The working tube 50 preferably has an elongate housmg 
52havingadis«ale»d52a,aprox-end52bandMin^o,lumen53 m ver S ing mro «ghme 

elongate housing 52. The working tube is configured to be inserted through an tnotston 
30 betweenaboutStnmandabomlOOtnminapan.butiamompreferablyoonftgtu^tobe 

inserted through an incision of less than abou.25 mm in span. Of curse the working tube 50 
and the diskectomy Ml 12 can be configured to be inserted through incisions or opemnga 
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having other dimensions and can be used in conventional open surgery without departing from 
the present invention. 

[0036] Fig. 2 shows a side cutaway of the distal end 12a of the diskectomy instrument 
12 providing a much more detailed view of the probe assembly 20. The probe assembly 20 
includes a probe body 22, a drive stem 21 , an inner sheath 24, a biasing cone 25 and at least one 
blade 26. The probe body 22 includes a blade opening 27 for each blade 26. The blade 
opening 27 has a distal end 27a and a proximal end 27b. Preferably each blade opening 27 is 
generally rectangularly-shaped. But, the blade openings 27 may be other shapes. The blade 
openings 27 are selected to be only slightly wider than the blades 26 in order to provide lateral 
support to the blades 26 when the blades 26 are radially extended. The close tolerance between 
the blade openings 27 and the blades 26 also assists in preventing foreign materials from being 
trapped in between the blades 26 and the blade openings 27 when the blades 26 are being 
retracted. 

[0037] The drive stem 21 has a distal end 21a and a proximal end 21b (Fig. 1). A stem 
15 end-cap 23 is positioned on the distal end 21a ofthe drive stem 21 and includes a proximal end 
23b and a distal end 23a, the distal end preferably being configured as a dome-shaped or 
rounded conically-shaped surface 23c as discussed more fully below. The proximal end 23b 
and the dome-shaped surface 23c ofthe stem end-cap 23 form a blade mating portion 23b, 23c 
ofthe drive stem 21. The drive stem 21 is slidably mounted within the probe 20 and is 
20 configured to slidably engage the blades 26 when the drive stem 21 is moved distally thereby 
moving the blades 26 distally and extending the blades 26 radially outward through the blade 
openings 27. The drive stem 21, or more particularly, the blade mating portions) 23b, 23c of 
the drive stem 21 is configured to cooperatively engage a stem mating portion 29 ofthe blades 
26 when the drive stem 21 is moved proximally thereby moving the blades 26 proximally and 
25 retracting the blades 26 radially inward. Of course other more complicated mechanical 

arrangements may be coupled between the drive stem 21 and the blades 26 without departing 
from the present invention. 

[0038] Preferably, there are four blades 26 (see Figs. 7 and 8). When configured with 
four or more blades 26, the diskectomy tool 12 is more stable during a cutting procedure and 
30 can more easily find the most concave portions 100a or 100b of a particular vertebra 100. But, 
there may be any number of blades 26 without departing from the spirit of the invention. Each 
ofthe blades 26 (Figs. 4-5) is preferably identical and includes a distal end 26a and proximal 
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end 26b. It is contemplated, however, that the blades 26 need not be identical to one another 
and that the blades 26 may also be matched in opposing pairs or may each be unique with 
respect to the others. 

[0039] The blades 26 are preferably formed of a hard, bio-compatible metal such as 
5 ^^*^*d*nrim.«1»** But,theblades26canbeformedof 
othermaterial, It should be noted that the blades 26 are rigid. Each blade 26 preferably has an 
asymmetrical shape as best shown in Figs. 4-5; however, the blades 26 may be other shapes 
without departing from the broad scope of the present invention. Preferably, the blades are 
generallyconvexly-shaped proximate the at least one sharp edge 32 thereby allowing the blades 
10 26 to naturally find the most concave portions 100a or 100b of a particular vertebra 100. 

[0040] The blades 26 may be reusable after suitable sterilization as is known in the art, 
but preferably, the blades 26 are disposable. Accordingly, the blades 26 are preferably 
removably and movably mounted in the probe 20 within the elongate body 18 of the 
diskectomy tool 12. In one embodiment, the distal end 12a of the diskectomy instrument 12 as 
15 at least partially open or the end of the probe 20 is removable to allow the blades 26 to be 

removed from the distal end 12a of the diskectomy tool 12. Preferably, however, the blades 26 
are removed proximally through the elongate body 18 allowing the end of the probe 20 to be 
generally closed and bluntly rounded. 

[0041] Referring to Figs. 4-5 and 7, each blade has an inner face 30 and an outer surface 
20 32 having at least one sharpened edge 3 8 extending at least partially between the distal end 26a 
and the proximal end 26b of the blade 26. The stem mating portion 29 of the blades 26 are 
configured to cooperatively engage the blade mating portion 23b, 23c of the drive stem 21. 
Preferably, each blade 26 includes a notch 34 having a retracting ledge 35 defining the stem 
mating portion 29, and each blade 26 also includes an extending ramp 36. Preferably, each 
25 blade 26 has two or more ramps 36 to firmly guide the blade 26 radially outward. The 

retracting ledge 35 accommodates a portion of the proximal end 23b of the stem end-cap 23 
which defines the blade mating portion 23b, 23c of the drive stem 21 . The extending ramp 36 
cooperates with the dome-shaped surface 23c of the end-cap 23. The end-cap 23 is attached to 
or integrally formed with the drive stem 21 at the most distal end 21a ofthe drive stem 21. The 
30 end-cap 23 is preferably hemispherically-shaped wherein the proximal end 23b is generally flat 
and the distal end 23a includes the spherical portion defining the dome-shaped surface 23c. 
While the stem end-cap 23 ofthe preferred embodiment is hemispherically shaped, the stem 

10 
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end-cap 23 may have other shapes such as an egg shape, a bullet shape, a conical shape, a 
pyramidal shape or the like without departing from the broad inventive concept herein. 
Furthermore, the stem end-cap 23 may also have other cooperative shapes and/or structures as 
well including for example protuberances and detents. For example, if the blade mating poruon 
5 23b, 23c of the drive stem 21 is a protuberance then the stem mating portion 29 of the blade 26 
is a cooperatively shaped indentation or the like. Likewise, if the blade mating portion 23b, 23c 
of the drive stem 21 is an indentation then the stem mating portion 29 of the blade 26 is a 
cooperatively shaped protuberance. Of course, the blade mating portion 23b, 23c of the drive 
stem 21 and the stem mating portion 29 of the blade 26 may be other cooperative shapes 
10 suitable for engaging one another without departing from the present invention. 

[0042] Preferably, each blade 26 includes a bidirectional sharp cutting edge 38 spanning 
both sides of the blade 26. The blades 26 may also include a plurality of sharp cutting edges 38 
emanating from the same side of the at least one sharpened edge 38. Alternatively, the blades 
26 include only one sharpened edge 28 facing one direction. Thus, during use when the blades 
15 26 are rotated in the cutting direction, the sharpened edges 38 tend to cut but when the blades 
26 are rotated in the opposite direction the blades 26 tend not to cut. Of course the blades 26 
could be designed to cut in either direction or both directions without departing from the 
present invention. 

10043] The distal end 26a of the blade 26 is preferably blunted or dull to cooperatively 
20 engage the biasing cone 25 when the stem21 pushes the blades 26 with force in the distal 
direction thereby causing the blades 26 to move distally and radially outward. In an alternate 
embodiment, the elongate body 18 further comprises a fixed abutment (not shown) configured 
to engage the ramp 36 when the drive stem 21 is moved distally thereby assisting in extending 

the blades 26 radially outward. 

25 [0044] The probe assembly 20 is mechanically coupled by known methods to either the 
elongate body 18 or the interior portion of the blade rotation knob 16 such that rotation of the 
blade rotation knob 16 in turn rotates the probe assembly 20 thereby rotating the blades 26. 
The blade rotation knob 1 6 is preferably coupled to the blades 26 and rotating the blade rotation 
knob 26 causes the blades 26 to rotate in a cutting direction. 

30 [0045] The proximal end 26b of the blades 26 is sloped such that the proximal end of 
surface 32 cooperatively engages an inner wedged surface 24a of the inner sheath 24. Proximal 
movement of the blades 26 causes a sloped portion of each outer surface 32 to engage the inner 



11 

7103352 vl 



wedged surface 24a of the inner sheath 24, thereby causing the blades 26 to also retract 
inwardly as well as proximally. Optionally, the proximal end 27a of the blade openings 27 also 
engages the sloped portion of the outer surface 32, thereby assisting the inner wedged surface 
24a of the inner sheath 24 in imparting inward movement on the blades 26. Such a 
5 configuration provides the surgeon or other user with a mechanical advantage when retractmg 
the blades 26 so that foreign matter can be easily jettisoned from the blades 26 as they are 
retracted through the blade openings 27. 

[0046] In operation, the blade positioning knob 14 is moved proximally which pulls 
drive stem 21 in the direction of arrow A (Fig. 2) causing the proximal end 23b of the stem cap 
10 23 to engage the retracting ledge 35, thereby biasing the blades 26 inwardly and proximally 
toward the inner sheath 24. The distal end 12a of the diskectomy instrument 12 is then inserted 
through the working tube 50 as is known in the art and into a small gap between a first vertebra 
and a second adjacent vertebra. Since the distal end 12a of the diskectomy instrument 12 is 
somewhat blunted, there is minimal risk of damaging ligaments, muscles, nerves, or the Idee 
15 duringtheinsertionprocess. Preferably, the diskectomy instrument 12 is inserted from the 
posterior direction 101a at a location off-center such as in the direction of Arrow C (Fig. 9). 
While the diskectomy instrument 12 is described in the context of microdiskectomy surgery, 
uses of the instrument 12 are not limited to such surgeries. It is also possible to use the 
diskectomy instrument 12 in conventional open surgeries such as laminectomies, diskectomies, 

20 spinal fusions, and the like. 

l00 47] Once the distal end 12a of the diskectomy instrument 12 is within the 
intervertebral disk space 121 (Fig. 9), the surgeon can press or rotate the blade positioning knob 
14 driving the drive stem 21 distally. The drive stem 21 moves distally in the direction of 
arrow B (Fig. 3) causing the dome-shaped surface 23c of the stem cap 23 to cooperatively 

25 engage the extending ramps 36 of the blades 26 and forcing the distal end 26a of the blades 26 
to engage the biasing cone 25 thereby causing the blades 26 to move outwardly such that the 
sharpened edge 38 extends through the blade openings 27 and beyond the outside of the probe 
assembly 20. 

[00481 After the blades 26 have been extended, the surgeon rotates the blade rotation 
30 knob 16 in either a clockwise or counter-clockwise direction, depending on the direction of the 
sharpened edge 38 of the blades 26, causing the probe assembly 20 and the associated blades 26 
to rotate therewith and providing a rapid debridement of the nucleus pulposus of the 

12 
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15 



20 



intervertebral disk. Unlike exertional prior art curettes and reamers, the curved and 
outwardly-biased blades 26 (as best shot™ in Fig. 5) aeeomtnodate the natural eoncavrty of the 
adjacent vertebnta 100 which significanUy reduces the amount of rime required to enucleate the 
disk space 121. If desired, the blades 26 will allow abrasion of the top ooneave portton lOOaof 
avertebraand the opposing lower concave portion 100b of rite adjacan, vertebra to encourage 
bone ingrowth into devices such aa artificial disks, bone grefts, non-bone fusion devices, and 
the Uke If desired, the blades 26 can be used for the partial removal of the end plate (not 
shown clearly). Due to the size and smooth contour shape of Ore blades 26, the outer layers of 
annular ligament and the majority of oircumferenda. edges ofthe vertebral bodies 106 are able 
to be preserved which la beneficial to the support ofthe vertebrae 100 when an interbody 
device such as an artificial disk or a fission appareft* is installed after the diskectomy procedure 
is completed. Such a diskectomy instrument 12 is ideally suited for only removing the nnolens 
between two adjacent vertebrae 100 while only minimally removing parts ofthe sturoundtng 

bone and annulus. * A - u 

[0049] menmesuxgeonhascomplete^ 

space 121 to theextent desired, the blade positioning knob 14 is moved proximally or rotated m 
adirection which causes the drive stem21to move prox—y (i.e., in the direction of arrow A 
inFig2)againcausingthe proximal end23b of the stem cap 23 to engage the retracting ledge 
35 ofthe blades 26 thereby returning the blades 26 to the retracted position. The shape ofthe 

foreign matter such as fragments ofthe nucleus pulposus, bone matter and the like from being 
trapped between the blades 26 and other parts ofthe diskectomy instrument 12. The 
diskectomy *^nc*to}»wa«V«^*vm~*^«^** 
16 removing the distal end 12a ofthe diskectomy instrument 12 from the small gap and 
; subsequentlythe enure diskectomy mstromentnfrom 

body so that the enucleated disk matter can be removed under fluoroscopy or endoscopy by 
conventional devices such as forceps, graspers, suction devices, and the like. 
[0050] While in the presently preferred embodiment there is shown a simple knob (the 
bladepositioningknobl4)connected to the drive stem 21 which is used to radially extend and 
0 retract the blades 26, other actuation devices may be utilized without departing from the present 
invention. The actuator mechanism 13 or simply the actuator 13 is coupled to the proximal end 
21b ofthe drive stem 21 to effectuate proximal and distal movement ofthe drive stem 21 
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linearly within the elongate body 18. In one alternate embodiment, the actuator 13 is the 
positioning knob 14 that is configured to rotate in a first direction to cause the drive stem 21 to 
move distally and to rotate in a second direction to cause the drive stem to move proximally. In 
an another alternate embodiment, the blade positioning knob 14 is separately coupled to the 

5 actuator 13. Preferably, the blade positioning knob 14 includes incremental indication marks 
1 5 which at least generally correspond to the radial position of the blades 26 relative to the 
elongate body 18. The incremental indication marks 15 would also provide the surgeon with a 
gauging or measuring feature of the diskectomy tool 12 allowing the surgeon to measure the 
intervertebral space 121 prior to inserting any device. The surgeon simply rotates the 

1 0 positioning knob 14 until the blades 26 are firmly touching vertebrae 100 and then can read the 
distance using the incremental indication marks 15. 

[0051] Fig. 1 1 shows another embodiment of an actuator 13'. The proximal end 21b of 
the drive stem 21 is externally toothed (teeth 21d) and the actuator 13' includes a drive gear 40. 
The actuator 13' is rotatably mounted to the proximal end 18b of the elongate body 18 in such a 

15 manner that the teeth 21d of the drive stem 21 are in mesh engagement with the drive gear 40 of 
the actuator 13'. Rotation of the drive gear 40 in a first direction causes the drive stem 21 to 
move distally and rotation of the drive gear 40 in a second direction causes the drive stem 21 to 
move proximally. One possible rotatable blade positioning knob 14' is depicted as being 
disposed proximally to a blade rotation knob 16' and has teeth 14a' engaged with the drive gear 

20 40. 

[0052] Fig. 12 shows another embodiment of an actuator 13" where the proximal end 
21b of the drive stem 21 is externally threaded (threads 21e) and the actuator 13" is internally 
threaded (threads 13a"). The actuator 13" is rotatably mounted to the proximal end 18b of the 
elongate body 18 in such a manner that the external threads 21e of the drive stem 21 are in 

25 threaded engagement with the internal threads 13a" of the actuator 13". Rotation of the 
actuator 13 in a first direction causes the drive stem 21 to move distally and rotation of the 
actuator 13 in a second direction causes the drive stem 21 to move proximally by translation of 
the internal and external threads 13a", 21e", respectively. The actuator 13" preferably 
includes a plurality of suitable reduction gears 42-43 as is known in the art to enable a user to 

30 precisely position the blades 26. One possible rotatable blade positioning knob 14" is depicted 
as being disposed proximally to a blade rotation knob 16" and has teeth 14a" engaged with the 
drive gear 41. 

14 
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[0053] In another alternate embodiment (not shown), the drive stem 21 is actuated using 
scissors-like hand grips which may or may not have mechanical stops or limits for adjusting 
how far the drive stem is extended distally. It should be recognized that the particular method 
of actuating the drive stem 21 is not critical to the present invention. 

5 [0054] Although the blade rotation knob 16 is depicted as having a knurled or textured 
surface, the blade rotation knob 16 may also be more complex without departing from the broad 
scope of the present invention. For example, in another alternate embodiment, the handle may 
be a two-piece assembly wherein a ratchet mechanism 17 is located between, for example, an 
inner and outer piece, allowing the surgeon to use partial turns of the blade rotation knob 16 

10 effectuate rotation of the at least one blade in the cutting direction (i.e., to rotate the blades 26 
in one direction). 

[0055] In another alternate embodiment, a more complex mechanical assembly may 
include a side handle gearedly connected by directional translation gears, such as worm gears, 
helical gears, bevel gears and the like, to a rotational drive gear (not shown) connected to the 
1 5 probe assembly 20 allowing the surgeon to crank the side handle in a fashion similar to an egg 
beater thereby rotating the probe assembly 20 including the blades 26 in the cutting direction. 
[0056] It should be obvious that the relative location of the blade rotation knob 1 6 and 
the blade positioning knob 14 is not critical to the present invention. For example, the blade 
positioning knob 14 may alternatively be disposed on the proximal portion of the elongate body 
20 1 8 and the blade rotation knob 1 6 may be disposed proximal to the blade positioning knob 14. 
[0057] Figs. 1 3 A-l 3E are greatly enlarged sectional views of several preferred 
embodiments of diskectomy blades in accordance with the present invention. Fig. 13A shows a 
diskectomy blade 126 having a single sharpened edge 138 and a substantially box-like backing 
137 for added structural support to the sharpened edge 138 of the diskectomy blade 126. The 
25 diskectomy blade 126 is a unidirectional type diskectomy blade which cuts in only one 

direction. Fig. 13B shows another diskectomy blade 226 having a single sharpened edge 238, 
however the back 238a of the sharpened edge 238 is generally rounded or sloped. The 
diskectomy blade 226 is also a unidirectional type diskectomy blade. Fig. 13C shows another 
diskectomy blade 326 having a single sharpened edge 338 and a generally sloped flat back 338a 
30 of the sharpened edge 138, 238, 338. The diskectomy blade 326 is also a unidirectional type 
diskectomy blade. Obviously, the sharpened edge 138, 238, 338 of all of the unidirectional 
type diskectomy blades 126, 226, 326 could face in the opposite direction of those shown 
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without departing from the present invention. Fig. 13D shows a diskectomy blade 426 that has 
a pair of oppositely facing sharpened edges 43 8. The diskectomy blade 426 is a bidirectional 
type diskectomy blade which cuts when rotating in either direction (clockwise or 
counterclockwise rotation). Fig. 13E shows a serrated diskectomy blade 526 having multiple 
5 sharpened edges 538 alternately disposed along its length, and therefore, the diskectomy blade 
526 is another bidirectional type diskectomy blade. 

[0058] It will be appreciated by those skilled in the art that changes could be made to 
the embodiments described above without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited to the particular embodiments 
10 disclosed, but it is intended to cover modifications within the spirit and scope of the present 
invention as defined by the appended claims. 
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